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Method for Selectively Isolating a Nucleic Acid 

related Application 

• -t in TTSSN filed December 8, 2000, and USSN 

This application claims priority to USSN , meu 

Field of the Invention 
The invention reia.es to compositions and methods for identifying nucleic acids in a 
population of nucleic acids 

BACKGROUND OF THE INVENTION 

One major area of current eHnica. research is the correiationofanindividuai's genetic 

u- /snp.i arc common variations in the DN A ot 
example, single-nueleotide polymorphisms (SNPs) are commo 

individuals that are used to track inherited genetic patterns [1 ]. 

Current methods for identifying nucleic acid polymorphisms can be labor 

expensive. 

SUMMARY OF THE INVENTION 



IIS 



Z~fr 0m ^my compiexmixtureofnucleic acids. O-^.^-^ 
Cl for — g e»esof— andpa^o^^yphysicaU^onbasedon 

used for genotyping, permits rapid large-scale and cost-effective haplotypmg of mdw.du* 
focussingon the analysis of rare events, such as therapeutic non-responders or adversely affected 

— prov.es a ntcthod for separating a nucieic acid of = 
fto mapopula,io„of„uc.eicacidmolecules. The method includes prov.dmg a populatton o 

sequence complex. The immobilized targeting element-separat.on group complex s then 

sequence of interest from the population of nucleic acid molecules. 
, .ngeneraLanypopulationofnueleicacidscanheusedinthemethod. Forexamp.e 

T In he e 2 DNA or RNA, and can include genomic DNA, plasmtd 

;», polynucleotide sequences can be, e.g., UNA iu 

« DN A ampli fi edDNA,cDNA,tota,ce»u.a^ 

be obtained from a mammalian organism such as a human. 

amplificationtechn^^^ . 

SUbSeq t:tie,emc n tisa m olecu,e,hatbindsspeci^ 

I ornuc.eicacidderivativetha.hybridizestoacomplementaryu.rgetsequencema 



i ;,. „,-iH (PNA> oligo-LNA, or a ribozyme. The 
* • ♦ «,«t Fnr example the distinguishing element can oe, e.g. , 

l^ssssssLi 

? _r;:-J. • 

is bio.in,Ae substrate can inc.udestreptav.dm. rin oart) a uniqu e region located in 

sequence in conjunction with the particular region. 



5 i n various embodiments, tne xargci 6 

3,2, or . , or 0 nucleotides offte distinguishing dement. faseparation 
1 npreferrede m bodi m ents,anen^^ 

10 poiynueleo.ide.whichai^swashingsteps.obeperformedatvery 

reduced background and increased speafictty. Jt 

rK0 ^^^*«7^ -IlialalW ,3- 

, • When the targeting element is an oligonucleotide wnn ai 
t3 hydroxyl terminus. When the targe „ mzable nude oUde (such as a 

,5 biotinylatednuc 1 e„tide),meseparat,„n g ronp,spreer^ 
H extendingtheoligonucleo^^ 

O ^C^^-«^^:„ Theattachedsecond 
(or additional) separation group ,s attached Mobilized 
(oradditional)sepMationgr0 u P is — 
25 targeting eiemen.-separation group complex. The ^ 

In3 fur,her aspect, the ^^'^^."'^^rf,,^^ 

30 — and — the,^ separal , on group binds 



immobilized nucletc acd molecules thro g 

Among the advantages of «he tnventton >s that t ■ toe y P ^ ^ 

practiced inabulkmateriai and does 

thus eliminates any considerattons and sources for instrurne ntat ion for 

DNA extraction and puniication. moic 

very long fragments of DNA. containing single 

IK ,^i,-«-»»-W^- l -'-*, - „„_„,S«W 

specific extraction. provided for manual operation 

j^r-;-- ^ 
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detailed description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG .nsasche m «^ 
:3 containing several polymorphisms. 

VJ polymorphic site. 

I'; FK , 4isa sc„ema,icillus tt atio „ snowing annealin ^oligonucleotide having a 3' 

base mismatch. 

mismatch. 
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support. 



attachment events of individual DNA molecu.es covalently hnked P 
25 complex. 

target fragment to a solid support. 

6 



FIG. 10 is a schematic illustration of a first order multiplexing reactton. 
FIG. 1 1 is a schematic illustration of a second order multiplexing reaction. 



Detailed Description of the Invention 

The method provides for identifymg and isolating specific nucleotide sequences in a 
populationofnucieic acid, The method allows for hap.otyping mrough specific chromosomal 

fragment capture. 

In one embodiment, the method is divided into three steps: 

irT 7nTLte P> a.argeting^^^^^ , 
a polymorphic site. 

^ nd step, a process is carried out that distinguishes, based on the nature of the 

distinguishing element, between the targeted polynucleotide sequence(s) and any other 
l qu ece(s)present,nthe materia, by 

sequence (FIG. 3). 

3> " S Tm1 step, the targeted polynucleotide sequences are physically separated from the 
rematnderofthe sequences inawashing step after selecttve immobilization toasoiid support v,a 
the attached separation element. 

molecular biological equipment and materials as described below. 

7 
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polymorphisms, including heterozygous polymorphisms. 
The steps are described in more detail below. 



sequence next to a polymorphic site (a distinguishing element). 

2) Distinction Seated in a 5'-3' direction. 

the base immediate* adjacent 3 ^ ° f ^ ff^ differentiaUalbe exploi ,ed suchUta, a 



incorporation. 



10 .e^UHO,, — canb— £ ^l eoligonudeotideto , ySit e 

containing a mrsmatch [3] and g ^ polymerizat , on [4] . ,f 

0 „— "Prevemsthee^- -- S only elongated o lig o„u d eo ti des bound ,o 
Z bioUnylatednucleotidesarepresentrnmere ro of multiple incorporated biotins. 

| tMg e,ed ft a g men t s W mob,aina S epara,one 1 eme„t 1 nthe t o 

'2 3) Separation . . that conta in the targeted fragment 

25 suppor. t oseparateta rg et trag men t s i ssbo W ninFIG.6. 
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. „„ in.n a Mv automated process line is 

manipulated for gel electrophoreses. [5]. ^ jndividual 

op-y -ppedstreptavrdm-co^ 

fragments andn^a^ipulatethenr for, ^ „ of a ^ostrucPrre for further 

i microstruchtre). The ongmal sample cons 

FIG. 7 illustrates repeated events 01 biotinY lated 16-mer 

r' pairlongO^strandstoa^mheadthroughh^r— « 

K I.igonucleotidetothe.rge.edfragmen, ^ onthe vertica , axis versus dm, 

a Theoscilladngpatternistheresultofaba k and ^ signifKant events are changes >n 

the envelope of the pattern, signaling attachment or occas.o 

DNA on the bead. ci ne l e DNA of 100,000 base pairs length to 

a !,m optically trapped bead. Lossesot g q woA with long molecules of 

oligonucleotidetothetargetedfragment^ 

DNA for extended times. Direct ° region to another for storage or further 

observe me str»d physically being removed from reg 
30 manipulation. a ureferred platform in which the method can be 

A miniaturized and integrated device is ^ can rea dily be adapted to 

practiced for instance for diagnostic purposes. Th,s embo 



sequence analysis [8]. 

^T^IaAAAGTC... (SEQIDN0:2) (a.le.e2) 

adjacent to the3'-end of the „ lig o„ucl e otide (the pdymorphc s.te ,s a 

modified, but not necessarily terminating A witna p 
non-terminating "T" without a separation element 
unmodified, not necessarily terminating "G" 

When the reaction is carried out, oniy aiie 



captured. 



11 



Lent. — ,a P o P u^^^ 

» — ----- 

nucleic acid molecules. 

q 

::■ a) Initial binding during targeting step ^ uence . specific oligonucleotides is 

begins to melt and form loops of single-stranded DN A. 
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diff e re ntaHeles can lead to.be «^ rf 7^* WAtetttoiaB «, 
, Ususu aUyu„desirab,eto generate ..^W... 

MeAods and kits have been devetoped to fachtatefteseq P 

p en„ i « i n g enz ym a ti ce 1 o ng at i on 0 f.ne i n tt oducedo ll8 onue 1 eot 1 de [1 3 1 . 
: b) Binding during the separation step ra „ ture very laIge molecules and complexes by 



— 1:1:1" ^--*-*r--t 

thetarge.edtagmen.a.adi^^ 

purpose are described for instance in [17,18,19]. Examp 
linked bonds are described in [20]. 

— ======= 

3.4 nm or ten basepairs per turn). 
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In preparation for the separation step it is advantageous to aehteve fast 
reaction and result in slower and less efficient binding: 



in siuwci cui« .v- - . 

r , electrophoretically generated movement. 

may readily bind to untreated magnette beads or other surfaces. P 

polystyrene). 
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B ffer 'MBSA' is a solution containing 10 mM Tris pH 7.5, 2 mM EDTA, 0.2% Tween- 
Buffer MBSA is a ^ milk ^ estle) , , mg/m! glycine. 

• u a* nrbv centrirugation at 13,000 rpm on a table-top cemniug 

sr^---^ h, -^ , ■■ fc ** ,-,,,,,,, 

fragments into solution after separation has been completed [22]. 
polymorphisms. 

,1 of the same type (for instance all »r s), all targeted 
Tf the rjolvmorphisms are all ol the same iypc v 

„ «. in FIG 1 IV For instance, all polymorphisms of type T may be target y 
I . ^"Lextracted with streptavidin-coateo beads, all po.ymorph.sms of W e C 
biotinylated A andexiraue ,n,Mip<< aaainst "G", and so on. This 

wi , h fluorescein-modifed "G" and beads containing antibodies agams 



at a certain targeted polymorphic site is unknown. 

rotation of? J™r lnt YP ing librarV lf tenfa 

5 ^n^h^nte^ 

samp ,e conning muUtple aUe.es) into fractions that contain the separated alieles only, and 

coinhldgenomicregions spanning confguous fronts. Such a library can repeaediy be 
1 0 the need for further separation of alleles. 
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